Farnesyl transferase inhibitors induce neuroprotection by inhibiting Ha-Ras signalling pathway.
In previous studies we found that the GTPase p21 Harvey-Ras (Ha-Ras) stimulates the production of reactive oxygen species and induces apoptosis by oxidative stress; this effect was reversed by farnesyl transferase inhibitors (FTIs). In this study we investigated whether FTIs reduce rat brain damage induced by an excitotoxic stimulus, and the signalling pathway(s) underlying the neuroprotection by FTIs. In brain tissue, protein levels of Ha-Ras and farnesylation inhibition were assayed by Western blot, and superoxide production was measured by hydroethidine. The excitotoxic lesion was induced by intrastriatal injection of N-methyl-d-aspartate (NMDA). The survival of mouse neuronal cortical cells was assessed by 3-(4,5 dimethylthialzol-2-yl)-2,5-diphenyltetrazolium bromide (MTT). In brain tissue, NMDA increased the protein levels of Ha-Ras, FTIs caused the accumulation of non-prenylated inactive Ras in the cytosolic fraction, and significantly reduced superoxide production and necrotic volume after excitotoxicity. FTIs increased the viability of mouse neuronal cortical cells following oxidative stress. In conclusion, FTIs inhibited Ha-Ras, decreased oxidative stress and reduced necrotic volume by partly acting on neuronal cells. Thus, Ha-Ras inhibition plays a role in the pathology of neuroprotection, suggesting a potential role of FTIs in the treatment of cerebrovascular diseases.